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Ix the autumn of 1902 Professor I7. Jeffrey Bell sent me six
specimens of Japanese Kchinothurids, asking me to examine
them. I found them to belong to three different genera
and species, two specimens of each. One of them proved
to he an interesting new species of clraosoma, the two others
to be identical with the two species described by Yoshiwara,
Asthenosoma 1jimar and A, longispinum, two species as yet
insnfliciently known, so that [ had to leave it nndecided in my
revision of the Echinothurida in the ¢ Ingolf’ [chinoidea ®
to which genus they should he referred.  T'he collection thus
proved to be of considerable interest. Knowing, however,
that Dr. de Meijero was about to treat some closely related
forms in the ‘Siboga’ Ilchinoidea, I thonght it better to
postpone examining the little collection till de Meijere’s
work had appeared, and Professor Bell willingly agreed to
my proposition. As that eminent work has now appeared,
no further delay is needed.

Meantime L have likewise received for examination fonr
specimens of Japanese LEchinothurids from the Museum of

* The Danish ‘Ingolf’ Fxpedition, iv. 1, Echinoidan, i (1203),
Adune ofs Way. N, Hlist. See. T, 1ol xiv. v
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Hamburg belonging to the new Areosoma-species and to
Asthenosoma ijimai, two specimens of each. All these
specimens, those from Hambnrg as well as those from
the British Muscum, were taken by the same collector,
Mr. Owsten, in the. \'umml Sea at a depth of 50 fathoms.
Further, I found among a collectinn .of Echinids sent me for
oxamin'ltlon by mees:cu S. IY. Harmer, of Cambridee, some
specimens of a hitherto unknown species of Phormasoma.
Ilaving learnt from Professor Daderlein that this species is
not represented among the collections of the ‘¢ Valdivia’
Oxpedition, 1 thought it desirable to deseribe it also on
this occasion. The specimens were taken (1892) by the
* Investigator’ in the Bu of Bengal at a depth of 678
fathoms.  With the permission of Prof. A. Alcock, Prof. R.
Koeller (who will work out the Lchnnd of the ¢Tuvesti-
gator’), and Prof. S. F. Iarmer, the species is described
liere under the name of Phormosoma verticillatum, sp. n., the
name indicating the most prominent feature of the species,
viz. the curious verticillated primary abactinal spines.

The new species of Areosoma, which, according to the
wizh of Professor Bell, I name . Owstend, in honour of the
collector, is especially interesting on account of its primitive
“tetradactyle” pedicellarie.  As regards Mr. Yoshiwara’s
two species, one (dsthenosoma jimar) proves really to belong
to the genns Asthenosoma as limited by me in the € Ingolf?
Fchinoidea, the other (Asthenosoma longispinum) to the
genus Calveria, and it can even scarcely be doubted that it 13
wdentical with Calveria gracilis (Agass.).

1. Arwosoma Owsten?, sp. n.
(PL 1L figs. 1, 2; PL V. tigs. 4-9, 11, 18-20.)

The test is rather flexible, of the usual low form; the edge
is rounded, the actinal side flat. (By filling it with spirit
through the anal opening under a moderate pressure the
test assumes its natural form ; a specimen of 140 mm. diameter
was thus found to be 65 mm. high.)

The apieal area is rather small (24 mm. in the specimen
of 140 mm. diameter), of the usaal Echinothurid type, the
genital aud ocular plates being widely separated.  The
genital plates are rather clong ate, the genital openings are
large, covered by a distinct papilla; they are situated in
the middle of the plate. Tlie madreporic plate is distinetly
larger than the other genital plates; the pores do not spread
over the neighbouring plates.  T'le genital and ocular plates,
as well as tle numerous small anal plates, are covered with
gpines, The inner anal plates not distinctly elongate,
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The interambulacral areas are twice as broad as the ambu-
lacral.  On the actinal side there is a rather regular series
of large tubercles along the outer edge of the area and
another more irregular series along the median part of the
plates. A large intermediate tubercle is found on the plates
near the ambitus, and on all the plates except a few of the
adoral ones there are some medium-sized tubercles, forming
an indistinet horizontal row on each plate. Several small
tubercles are placed between the larger ones; they wmay be
arranged along the inner and outer edge of the plates, but
mostly they are irregularly distributed.  ‘The scrobicular areas
are rather deep, provided along the cdge with a cirele of small
depressions, a feature not known to me in any other kchino-
thurid. The membranons interstices (the sutures) between
the plates are rather large; they can be seen only when the
epidermis hLas been removed; they are directed a little
adorally at the iuner and outer end (PL 1L fig. 1). The
extension of the lapping of the plates is visible only from
the inside of the test, so that, not having opened any of the
specimens, | cannot give any particulars.  On the abactinal
side the tubeicles are few, smaller, and quite irregularly
placed. The sntures between the plates rise obliquely from
the median line of the area.

In the ambulacral areas there is, on the actinal side, a large
tuberele on the inner half of the large component, but only on
every sccond plate, or even more distant; these tubercles do
not form a very regular longitudinal servies.  Some smaller
tubereles are placed irvegularly on the ambulacral plates, at
the inner edge or in the onter part, between the pores. 'The
edges of the plates irregular, the plates widening where the
lavge tubercles are placed.  Ou the abactinal side the
tubereles are very few and small, irregularly placed. The

ores are very conspicuous, forming three rather distinet
{)ongimdinal series.  ‘Towards the apical area they are more
irregularly placed, forming sometimes arcs of four, and it can
scarccly be doubted that some of these plates have voally four
pairs of pores—a fact of no small intevest, indicating that also
in the family Ichinothuride multigeminate pores may occur
(comp. Lelanechinus).

The plates of the actinostome do not present peculiar
features.

The primary spines of the abactinal side are evidently
ratlier variable in length; in one of the specimens from
Ilamburg they are more than 25 mm. long (I have seen none
unbroken), in the specimen figured they are more slender
and have evidently been shorter; they are smooth and

G‘*
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etreight,  The sccondary spines are provided with a poison-
gland at the point.  The primary actinal spines are rather
short and robust, curved and thorny, ending m a rather large
white hoof'; those on the actinostome are flattened at the
point, without hoof, othernise thorny as the primary actinal
spires.  The secondary spines of the actinal side are likewise
thorny, but quite small; smooth ones are also found, those
near the ambitns providcd with a poison-gland at the point.
‘I'ransverse sections show the primary actinal spines to be
almost compact ; the abactinal ones are hollow as usual.

The pedicellarize ave of three kinds, viz. “tetradactyle,”
tridentate, and triphyllous. The tetradactyle pedicellariee
(Pl. V. figs. 4-6), which occur only on the actinal side,
are very interesting, being cvidently of a rather primitive
form. They are three-valved, asisalso the case in . tessel-
latum (de Meijere, ¢ Siboga > Echinoidea, p. 33) ; but whereas
in the latter species the valves are of the same beantiful
highly finished structure as in those of 4. fenestratum and
coriaccum, they are here quite irregular, mostly unsymmetri-
czlly developed 5 even the stalk-shaped lower part of the blade
is irregularly constructed. At the base of the valves are three
rather large glands placed between the valves; they open
thrcugh a pore at their up perend.  The head of these pedicel-
larize is a little more than 1 mm, long, the whole length of
the pedicellaria being e. 3 mm.  They do not seem to ocenr
in one of the specimens from the Hamburg Musenm ; on the
otl.er hand, the tridentate pedicellarize are very numerous in
that specimen.

The tridentate pedicellariee (Pl. V. figs. 8, 9, 18-20) are
of one kind culy, all intermediate forms uniting the rather
different-looking extreme forms; the large form of triden-
tate pedicellmiac found in other species of Araosoma is not
represented in tlis species.  They are rather variable in size,
the largest reachirg c¢. 25 mm. (head). In the smaller
ones the valves join in their whole length; the edge is
strongly sinuate and extremely finely serrate. Theve is a
distinet longitudinal toothed keel in the blade, in continnation
of the apophysis, and a meshwork fills out the bottom at
the sides of 1t (Pl. V. figs. 18, 19). In quite small ones
the edgeis zlmost straight or with a few indistinet sinuations
in the lower part, and the kecl is short or wanting. In the
larger ones (Pl V. figs. 8, 20) the valves do not join in their
whole length, but are sejarate for about the lower third part ;
the keel 13 indistinet.  Tle neck is shoit, the stalk of the
usual irregular structure,

The triphyllous pedicellarie (P V. fig. 7) are elongate,
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narrow, eenerally with a series of holes in the median line of
the cover-plate.

Sphwridia are found on both sides, wanting only on the
two or three plates nearest to the apical area. Toey do not
present peenliar features,

The spicules (PL V. fig. 11) of the actinal tub» fect are
rather laree, lnnegular, thorny, fenestrated plates, arranged in
four longitudinal series.  The sucking-disk is well developed.
The abactinal tube-feet are large and prominent, with neither
suching-disk nor spicules.

The test is of a faint flesh-colonr (“‘incarnatns™) #, in two.
of the specimens rather pale.  The spines of the abactinal
side are greenisli, those of the actinal side wlitish ; they ae
not ringed.

In my work on the “ Ingolf’ Ichinoidea T stated  that
the tetradactylous pedicellavice must probably be derived from
the tridentate ones; de Meijere (¢ Siboga? Ischinoidea, . 35)
thinks it more probable that they are derived from the
ophicephialons form. It does not seem to me very probable
that they be developed from cither of these forms.  There i3,
indeed, nothing in the structure of the tetradactylous pedi-
cellarize which points in cither dircetion, and 1 do not see
why they cannot represent a special form of pedicellariw,
developed independently of the other forms, By their
glands (such are evidently also found in the most developed
forms, those of A. fenestratum and coriaceum) they remind us
of the globiferous pedicellariae in other regular Kchinids, and
they must certainly be regarded as analogous, it not homolo-
gous, with the globiferous pedicellaviee.  The form of pedi-
cellaria in flapalosoma deseribed by me in the ¢ Ingolt’
Echinoidea (p. 53) as a primitive globiferous pedicetlaria,
not sceing its relation to the tetradactylous pedicellarize,
cannot, of course, any longer be regarded as a primitive form,
now that the three-valved ‘“tetradactylous” pedicellariee of
A. tesscllatum and A. Owstent have been made known. Ajz
rightly pointed out by de Meijere, it must be regarded as a
:ase of extreme development, in which the valves have become
rudimentary and the glands excessively developed.

T'he form of these curions tetradactylous pedicellarie shows
such gradual clanges that it seems reasonable to regard
4. Owstend as the most primitive of the species of Arwosoma ;
the fact that the largest form of tridentate pedicellarie i3

* Saccardo, ‘ Chromotaxia,” ii. ed. (1894).
t+ According to de Meijere. I wmy unable to find the place where the

statcment occurs, Lut I dare not deny that I veally inade it
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wanting  in this species is in accordance therewith, A more
advanced stage is shown by 4. fessellatum, whereas the
exquisite form of tetradactylous pedicellari found in 4. fenes-
tratum and coriaceum assigns to these species the highest
place in this series of species. The * tetradactylons ” pedi- .
cellarize of Hapalosoma show this genus to be derived from a
form with three-valved “tetradactylous” pedicellariee, like
A. Owsteni, The relations of these forms may be graphi-
cally shown thus :—

A. fenestratum. A. coriaceum.

Y,
/ Hapalosoma pellucidum.

A. tessellatum.

A. Quwstenr.

De Meijere (‘ Siboga’ Echinoidea, p. 36) finds in two of
his specimens of A. tessellatum the small form of tridentate
pedicellatize identical with those fournd by me (Ingolf’
Lclinoidea, p. 52, pl. xiv. fig. 20) in the specimen fromn
¢ Challenger” 8t. 219 veferred by Agassiz to Calveria
(¢ Asthencsoma”) gracilis; in the other specimens they are
like those of the type specimen (f Ingolf’ Lch. pl. xiv.
fig. 15): “Ls fragt sich da ob dasselbe nicht mit dem
erviihnten Exemplar der St. 219 identisch wive”; he
suggests that thisspccimen is only a badly preserved specimen
of A. tessellatum. 'T'hrough the kindness of Professor F.
Jeffrey Bell the specimen in question was sent to Copen-
hagen, so that T have been able to examine it closely, and
can give figures of it (Pl 1IV. figs. 3, 4). It is a young
specimen (30 mm. diameter), without genital openings, not
very badly preserved, the structure of the test being even
excellently seen ; but of pedicellarize no more can be found
than what I have already made known in my ¢ Ingoif”’ work ;
the spines arc all broken. The actinal side 1s like the inner
part of the actinal side of the type specimen of 4. tessellatum,
as figured in ¢ Clallenger’ Ech. (pl. xix.a. fig. 1), with a
primary tubercle at the outer end of each interambulacral
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plate and only small tubercles on the rest of the plate.  The
ambulacral plates carry no large tnbercles. The abactinal
side differs vather strikingly from that of the type (Cnall.
Eeh. pl. xix. b, fig. 2), there being a distinct primary tub rcle
on every sceond mterambnlacial plate, forming a conspicnons
recular vertical series.  The memhranous interstices between
the plates ave distinet ; the plates are not obliquely
divected, as in the type, but quite regularly horizontal.  “I'lie
same holds good for the ambulacral plates, which have only
a few larger tubereles. The pores are arranged as in the
type specimen of tessellatim.  'The diffrences in the test,
together with that in the pedicellarize, wounld ot seem to
Justify de Meijere’s view that it is a young . tesselletam.
However, as 1| have no material of this species, 1 do not
venture to pronounce a definite opinion, but shall be eontent
with giving the above particulars of the specimen in question.

2. Asthenosoma Tjimal, Yoshiwara.
(PLI1L figs. 1, 2; PL V. tigs. 1-3, 10, 12-14.)

Asthenosoma fjimar, Yoshiwara, 1897, “On Two new Species of

Asthenosoma frem the Sea of Sagwiul,” Annotationes Zool. Japon. i,
pe & ploii ligs, 3 12,

The four specimens before me agree very well with the
deseription given by Yoshiwara.  Figures are here given of
the species from photographs, the figures given by Yoshiwara
being rather unsatisfuctory.  Otlierwise I need not add
any thing to the description of the structure of the test, except
of the madreporic plate.  According to Yoshiwaia it is
¢ divided into tour separate pieces of unequal size, the largest
occupying the normal position,” a feature which he thinks
is merely an individual abnormality. 1t cannot properly be
said that the madreporic plate is diviled; it is the madreporie
pores which have spread over the neighbouring plates, a
feature kunown also i . variem (Ddderlein and de Loriol),
and npon the whole not very seldom oceurring amoug lichinids.
Itis seen in all the four specimens, and must thus certainly be
regarded as a normal feature.

Of the pedicellariie, Yoshiwara only says he has found two
kinds, “ one large and long-headed, the other small, long-
steunmed, and titil?” ;5 no figures are given.  Asin the other
species of dsthenosoma, only trdentate and triphyllous pedi-
cellaiie oceur. Ot the tridentite ones L tind only two torms,
corresponding to the larger and smaller form of the other
species of this genus (comp. “ Ingolt” Ichinoidea, p. 49). In
the larger form (PL V. figs. 2, 12) (head up to 22 wmm.)
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the valves are apart, though not so widely as in 4. varium
and Grubet (in A. urens and heteractis #* this form of pedicel-
laria is not known), joining only at the point. The edge of
tlie outer part is a little sinuate, thus faintly indicating the large
sinuations found here in the other species (comp. ¢ Ingolt”’
Xch. pl.xiv. fig. 7) ; in the pedicellarize from the actinal side,
however, tlie sinuations are more devcloped, but only the
onter one on each side, two deep sinnations being never found
as in the other species.  These pedicellarize thus afford a very
distinet character for this species.  T'he blade is filled with a
coarse meshwork ; the edge is irregularly serrate, also along
the unusnally thick basal part; the neck is short. Those
found on the abactinal side are green-coloured.

The second form of tridentate pedicellarie (P1. V. figs. 1,
13, 14) is more vichly developed than in the other species,
perhaps on account of the absence of one form; they occur
in very different sizes, the larger ones reaching the saine sizz2
as the first form. T'he valves are long and narrow, joining
in their whole length. The blade is provided with a toothed
median keel, and otherwise, especially in the larger pedicel-
Jarize, filled with a coarse meshwork., In quite small ones
there is only little meshwork. The edge is finely serrate,
gtiaight in the small specimens, with some sinuations in the
outer part in the larger ones. These pedicellariz occur
on both sides of the test, those on the abactinal side generally
larger and green, like the other foim of tridentate pecicellariee.
The neck is well developed.

The triphyllous pedicellarize (P1. V. fig. 3) have a long
open slit in the cover-plate, as in the other species of the
gerus, but the form is somewhat different, the outer part
being breoader than in those species (comp. ‘ Ingolt’ loch.
1 1. xii. fig. 18).

The spicules (P1. V. fig. 10) are somewhat more nume-
vous and a little larger than in the other specics, especially
tcwards the sucking-disk. T'he sphamidize continue on the
abactinal side almost to the apical system.

‘I he primary actinal spines are almost white, not banded
as in the other species of this genus. The abactinal spines
are coloured alike in both areas, and in none of them is the
cnclosing skin annularly constricted. The secondary spines of
the actinal side are thorny in their outer half, not “ mostly
emcoth,” as stated by Yoshiwara.

“Tle most prominent feature by which this species can be

* In a syecimen of A. ketcractis just received from Singapore (dredged

by Mr. Gad) 1 find the laige form of tridentate pedicellaia to cccur. It
ie quite like that of A. varium,
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distinguished from all known members of the genus lies in
the peenliar arrangement of the primary tubercles,” says
Yoshiwara, In 2. vriem, however, the arrangement of the
nimary tubereles is very similar (comp. fig. 2a, pl. 59, of
]])6<lcr]cin,“ Echinoidea von Amboinaund Thursday Island ™ *).
The essential distingnishing characters ot this very distinet
specivs are found in the pedicellarie and spicules, and the
non-ringed primary actinal spines.  The little developed, not
annularly constricted bag of skin on the abactinal spines is an
additional; though probably less vchable, character.

Ao dimai in its general appearance vesembles the other
gpecies of the genns, with the conspicuous covering of 1he
abactinal sidg by close-set, ringed, almost cqually sized, skin-
clad spines.

3. Celveria gracilis (Ag.).
Asthenosoma gracile, Agassiz, 1831, * Challenger’ Echinoidea, p. &9,
pl. xvil. . figs. 1-4,
Asthenosoma longispinoun, Y oshiwara, 1897, op. ert. p. 3, pLil. fize. 1-7.
Ca'veria gracilis, ‘I'h. Mortensen, 1903, ¢ Ineoll”’ Echinoidea, p. 51,
pl.xiti. tig. 3 de Meijere, 1004, ¢ Siboga® Ecbinoidea, p. 34, Taf. xiii.
tig. 152

Tle ¢ Asthenosoma longispinum” of Yoshiwara so closely
agrees with Calveria gracilis (Ag.) that I cannot find a single
character by which to distinguish it from that species, with
which, accordingly, it must be regarded as synonymous. It
is only to be remarked that in the type specimen of Agassiz
some violet patches are found on the actinal side, wlich is
not the case i the specimens before me. The colour is dark
red, almost cliret-coloured (““vinosus”’) in the one spzcimen,
vather pale, but of the same tint in the other,

This gpeeies is very closely velated to C. hystriz; the only
distinet difterence 1 can find is the colour, which is always
beantitully ved (“vuler”) in (. hystriz.  'The tubercles of
the outer 1terambulacial plates of” the actinal side are rather
more numerous than in Aystrar, as pointed owt by Agassiz, a
not very prominent foature.  lu the pedicellariee no distinet
differences are found. The chicf peculiarity, indeed, lies in
the geographical distribution of the two specics. It both
were fuund together they would certainly be regarded, at most,
ouly as varieties of one species.

To the description given by Yoshiwara a few corrections
must be made. "I'he larger of the primary ambulaeral plates
are stated to “consist of three pieces apposed together in a

¢ Senon's ‘ Forschungerdd en, v, 1602, Jon. Denkeel v, viii.
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transverse row.”  This is not the case in the specimens before

me, and, to judge from the figures given by Yoshiwara,
it is doubtless simply due to the breaking of the plates in
handling the specimens. A very startling statement is that
the teeth are keeled. This would be very curious and
unexpected, as all other Echinothurids have unkeeled teeth.
The specimens before me, in fact, have unkeeled teeth, and
the statement of Yoshiwara is evidently wrong.

I must corroborate the statement that genital papille ocenr
in this species, and it may be added that such structures
may also be found in C. Aystriz, thongh generally little deve-
loped.  The abactinal tube-feet are unequally developed,
those in the inner row being larger than the onter ones.

4. Phormosoma verticillatum, sp. n.

(DL 1V. figs. 1, 2; DL V. figs. 15-17.)

This speeies, as regards general appearance, is very similar
to Ph. placenta.  On the actinal side the large tubercles (and
areoles) do not recach quite so close to the peristome as in
that species ; they are arranged in a broad band along the
outer edge of the actinal side, the inner part aronud the
peristome lookitig more naked, whereas in Lk placenta the
large tubercles cover the whole actinal side from the outer
edge to the peristome, The marginal fringe of small spines
is well developed.  The abactinal side of the test is almost
exactly as in placenta ; in the interambulacra the tabercles
are gencerally, Lut not always, arranged in an are of three
on cach of the outer plates; on the uppermost plates the
number of tubercles is reduced to two or oue, the are thus
disappearing. This arrangement of the tubercles in a more
or less distiuet arc may also occur in placenta, though seldom.

The peristome is rather small; 19 mm. in a specimen of
63 mm. diameter; in a specimen of placenta of 66 mm.
diameter the peristome is 23 mm. Although there is some
variation in the size of the peristome in placenta, it is upon
thie whole undoubtedly somewhat larger in that species than
in verticdlatum. The same fact holds good for the apieal
system, and to a greater extent ; in the specimen 63 mm. in
diameter of verticillatum the apical system is only 13 mm. in
diameter, whereas in the specimen of plucenta 66 mm. in
diameter it is 22 mm. There is a distinet genital papilla,
which may, however, also be the case in plucenta.

The pedicellarize are quite like those of k. placenta ; the
tridentate pedicellarize are of the short and broad form found
in specimens from Davis Strait and the Gulf of Mexico
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(‘ Ingolf? 15ch. pl. xii. figs. 2, 3).  The spicules are rather
small, irregnlar, fenestrate plates, areanged in the lower part
of the tube-foot in two distinet series; there is no sucking-
disk and no prolongations from the spicules into the partition-
wall of the foot (LPh. bursarium). 'I'he abactinal tube-feet
are almost quite destitute of spicules,

The primary abactinal spines, both ambulacral and inter-
ambulacral, are very characteristic (Pl V. figs. 15, 16). In
the lower part they are quite siooth ; some way ont several
spread thorns appear, and these soon become arranged in very
distinet and rather distant whorls, the part between the
whorls being quite smooth,  All these spines unfortunately
are broken, so that it is impossible to give any idea of their
length or of the structure of the point.  The spines are
straight,  These spines afforl the most prominent character
of thespecies.  In Lh. bursarium the primary abactinal spines
are curved and smooth, in placenta straight and smooth.
The sceondary spines (Pl V. fig. 17) are thorny in their
whole length, but the thorns are not arranged in whorls.
The spines of the actinal side are like those of the other
species,

The shape of the test is the same as in placenta, but it is
more delicate and fragile than in that species.  The specimens
before me are bleached, only the skin-bag of the primary
actinal spines is faintly violet.

"T'his species is evidently nearly related to Ph. plicenta and
bursarium, wheveas Ph. alternans, de Meijere, on account of
the different arrangement of the tubereles and its pedicellarize
being provided with a keel, stands more apart.  De Meijere
(¢ Stboga? Iich. p. 32) says respecting this species : — [3s
scheint mir eine kleine Erweiterung der beziiglichen Dia rnoss
[of the genus Phormosoma] mehr erwiinscht, als dass ich fiir
diese Art gleich wieder eine nene Gattung errichten wiirde.”
I quite agree with de Mdij ve that the species deseribed by
him onght to be referred to the genus Phormosoma, for the
present at least. 1ty on the other hand, there should prove to
be other species more nearly related to it than to the other
group of species, it would probably be justitiable to ercate a
new genus for them.  The genns Lhormosoma, indeed, seems
to me so diftercut from the other Ichinotiiurids that 1 shonld
not be surprised it it eventnally proved to form a separate
subfamily ot the Echinothurids.

De Meijere (f Siboga” ISch. p. 250) finds it a drawback to
the new classification given by mein the ¢ Ingslt? Echinoidea
that new spccies do not always suit the diagnoses of the
genera given there, as, o. g., Phormosoma alternans.  May uot
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that be a somewhat unjnst reproach ?  The diagnoses of genera
must, of course, be made from a comparative study of the
species known, and then it has to be left to the authors
describing new species to enmiend the diagnoses it the new
species prove the old diagnoses to be too narrow or too wide.
Such has always been and will remain the case, as it
cannot be demanded that one should guess beforehand the
characters of species as yet unknown. It may well be said
to be a drawhack to our classifications, but it is common to
all of them, and not peculiar to my classitication of Iichinids,
When, further, de Meijere says (loc. cit.), * Das System
fiihit also zu grosser Zersplittering, was wohl den Vorzug hat,
dass nur das schr dhnliche znsanimen bleibt, aber auch den
Nachtheil, dass die doch nahe Verwandtschaft mit der abge-
trennten IYorm aus dem Genus-Namen nicht mehr zu erkennen
i=t,” T wmight ramark that it is allowed and desirable to
make the new generic names such that they indicate to which
old genus thie new one is allied—for instance, let the names of
Cidarids end in -eidaris, those of Diadematids in -diadema, &e.
The principal object, however, 1s to get the genera, and above
all the species, distinet and clear.  Tle species are the units
with which we must work, and when these units are com-
posed of different things—us was the case with several of
the Echinid specics—much labour will Le lost (e g., on the
geogray hical distribntion).  The arrangement of the species in
genera and the genera in families &e. is of secondary import-
auce, and diffirences of opinion on this subject are of far less
widc-reaching conscqnences. 1 may cite, in conclusion, the
wordsof L. Agassiz#:—‘“Loin d’¢tie nuisible aux vrais progids
de Ia scicnee, cette multiplication des geures, lorsqu’ils sont
Gtallis sur des caractires préeis, ne saurait avoir d’autre cffét
que de rapprecher de plus au plos les esjdces que leurs
caracteres naturels lient le plus étroitement.  Clest-1d le
grand avantage des petits genres, et cet avantage est surtout
gensible dans les famlles, dont toutes les es) &ces se ressemblent
par leur aspect extérieur ct par Pensemble de leurs caractéres.”

EXPLANATION OF THE PLATES.
[The micrcscope used was a Zeiss instrument. ]
Prare ILL

Fig. 1. Araosoma Ouwstent, from the actinal side,
Fig. 2. Same, from the abactinal side.

¢ Introduction to Valentin's ‘ .\natomie du grure Lchnug,” p. x.
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I'eave IV,

Phormasoma verticllatum. actinal stde.  Nat. size.

. Same, abactinal stde,  Nat. size.
. Young Aeweosoma tassellutum (2). (The Asthenosomin gracile of

Agassiz from ¢ Challenger’ St. 219.)

. Same from the abactinal side.  Actinal side.  Nat. size.

Pim'tz V.

. Tridentate pedicellaria, small form, of Asthenosoma jimar, (Ohj.

a*, Oc. 3.)

. Valve of tridentate pedicellaria, lavge foran, of Asth. Jim i,

(Apochr. Obj. 165:1, Comp. Oc. 2,)

. Valve of triphyllons pedicellaria of _Lsth. Fjimal.  (Obj. A\,

Oe. 3

. Valve of “tetradactylns™ pedicellaria of clrwosoma Owsten?,

front view. ((ﬂ)j. A\, 00 2)

. HTetrndactylous 7 pedicellaria of Jlr@osomn Owstenr. (Obj. a®,

O, 3))

. Vaulve of “ tetradietslous ™ pedieellavia of lreos. Owstent, siile

vidwe  ((Ob)o RN GE.

. Valve of triphyllons pedicellaria of Jdrevs. Owstenl.  (Apochr.

OLj. 50, Comp, Oc. 4.)

. Valve of tiddentate pedicellavia of cdraos. Owsteni.  (Apochr.

Oh). 160, Comp. Oc. 2.)

. Tridentate pedicellaria ot A reos. Owstent.  (Apoche. Obj 80,

Comp. Oc. 2.)

. Spienles of Asthenosoma {jimai.  (Ohj. D, Oc. 1.)
. Spienles of LAreosoma Owsten/.  (Ob). D, O 1))
2. Tvidentate pedicellavia, large form, of .Lsth. imoi. (Ob). a®,

(BT 3

. Valve of tridentate pedicellaria, small form, of dsth. ijimai.

(Obj. A\, De. 1)

. Ditto,  (D.tto))
. I'ait of priwary abactinal spine of Ihormosoma verticillatum.

(Ohj. AN, O] 1)

i Primary actinad spine, lower part, of Phormosoma verticiilatum,

(()Iﬁj. a¥ O, 2)

. The point of a ~econdary abactirel spine of Phormasoma vert:-

allutem.  (Ob). A A, Oc, 3.)

. Vulve of tridentate pedicellaria of Jfr@os. Qwstent.  (Obj. AN,

Oe. 1.)

. Ditto,  (Dittn.)
20, Tridentate pedicellaria of Areos. Owstent. (Obj. a®, Oc, 3.)



